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Effect of Enzymatic Extrusion on Physical and Chemical Properties of Quinoa

FAN Jinxu, WANG Jing, XUE Yu, ZHOU Zhongkai"
(College of Food Engineering and Biotechnology, Tianjin University of Science and Technology, Tianjin 300457,China)

Abstract . In this study, 5 different concentrations of thermostable a-amylase were applied to quinoa
to investigate the effect of physicochemical properties, phenolic compounds and antioxidant
capacities during extrusion. The results showed that the water solubility increased, the water
absorption and viscosity decreased and the particle size decreased after thermostable
a-amylase-extrusion coupling treatment compared with the traditional extrusion. Moreover, the mass
concentration of phenolic acid, flavone and the antioxidant activity were significantly increased with
the addition of thermostable a-amylase. The thermostable a-amylase significantly increased the mass
concentration of rutin, caffeic acid, and gallic acid by exploring the change of phenolic compounds
during extruding by HPLC. In conclusion, the addition of thermostable a-amylase can significantly
improve the physicochemical properties and phenolics compared with the traditional extrusion, and
this study provides data to support the deep-processing of quinoa.
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Table 1 Water —absorption and water —soluble index of

quinoa samples
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EE-3 3.94£0.25" 0.23+0.03"
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Fig. 1 Scanning electron microscopy of quinoa samples
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Table 2 Particle size of quinoa samples
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Fig. 2 Particle size distribution of quinoa samples
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Fig. 3 Fourier infrared spectrum of quinoa samples
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Fig. 4 Rapid viscosity analysis curve
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Table 3 Total phenols,total flavonoids contentand antioxidant activity

FEfh
RAW 0.46+0.01° 1.58+0.06*
TE 0.31+0.01° 1.07+0.01°
EE-0.5 0.37+0.01* 1.16+0.04¢
EE-1 0.39+0.00° 1.31+0.02°
EE-3 0.42+0.01" 1.35+0.03¢
EE-10 0.44+0.01" 1.45+0.00"

T« 7 BB T R ) 5 R 52 R 3 2% 5 (P<0.05) .
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DPPH-I5IRBE 1/ | ABTS-i5IRAE S/ SRR/
(pmol/kg) (pmol/kg) (pmol/kg)
54.2+0.3¢ 122402 34.120.3"
48.6+0.5° 8.1020.4 28.1%1.7°
50.020.2 10.9+0.4¢ 29.9+1.3¢
55.420.0" 17.7+0.3* 35.120.7%
56.7+0.1° 18.00.2* 36.2+0.3%
56.4+0.3" 18.2+0.1° 36.9+2.2"

240 e R R A R i R X 4 R D
AOZEHRPE, EJ2 TE #5 B B IR B r BUR IH = 7
W X ULIIAL GEBT TR PR AR A T B IR A £ B, AN AR
TE W 2R A5 W AE B T ad 7 b 2 e AR IR SOV T
TE B s i 7 Hh il 69 A5 B 2R ) oA 2 T AR
TR PR Ay Tl ) g BOK R AL T R R ER S (H
BT a0 i 2 ol 45 B 5 20 1 1R R 0 R 7R 22 A1 L Al By
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Table 4 Phenolic acid mass concentration in quinoa samples
J R 430 (mglkg )

TS - 5
Ry 25z 132.0+3.2° 26.2+0.5¢ 55.622.5" 29.8+0.4° 52.60.5" 55.0+1.8"
= 553.4+2.2° 107.0+1.7" 206.9+1.8" 172.5+2.8° 137.7+1.8° 161.5+1.2"
BET]R 163.8+3.4° 49.420.7" 186.91.1¢ 305.55.0° 219.2+1.1° 430.8+0.8"
XFFEHR iR 19.8+0.8° 5.6+0.4" 9.4+0.5¢ 11.4+0.5" 10.9+0.8" 11.3+0.3"
TR 3.620.2" 1.9+0.1¢ 2.4+0.2¢ 2.8+0.1°¢ 1.920.1° 3.2+0.3"
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